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Fibrilacija atrija u bolesnika s resinkronizacijskom terapijom 
srca: terapijske mogućnosti
Atrial Fibrillation in Patients with Cardiac Resynchronization 
Therapy: Therapeutic Options
SAŽETAK: Fibrilacija atrija (FA) često je prisutna u bolesnika s resinkronizacijskom terapijom srca 
(CRT) i može imati znatan negativan utjecaj na prognozu i odgovor na CRT. Liječenje FA-a u bolesnika 
s CRT-om uključuje optimalnu medikamentu terapiju za zatajivanje srca, antikoagulantnu terapiju i 
terapiju za kontrolu frekvencije ili kontrolu ritma sa specifičnim ciljem da se osigura visoki postotak 
(≥98 %) biventrikularne (BiV) stimulacije. U bolesnika sa zatajivanjem srca i FA-om, kontrola ritma 
antiaritmičnim lijekovima nije uspjela pokazati nikakvu dobit u preživljenju u usporedbi s lijekovima 
za kontrolu frekvencije. U tom kontekstu kontrola frekvencije lijekovima preferira se kao prvi izbor 
liječenja u bolesnika s CRT-om i perzistentnom ili trajnom FA. Međutim, opservacijske prospektivne 
studije i metaanalize pokazuju da je ablacija AV spoja bolja od lijekova za kontrolu frekvencije u posti-
zanju visokog postotka BiV stimulacije i smanjenju smrtnosti. Zbog toga ablacija AV spoja može biti 
prvi izbor liječenja u bolesnika s CRT-om i trajnom FA. Amiodaron i dofetilid jedini su antiaritmici 
pogodni za kontrolu ritma u bolesnika s CRT-om, ali uz umjerenu učinkovitost i znatne nuspojave. 
Kateterska ablacija FA-a drugi je mogući izbor za kontrolu ritma u bolesnika sa CRT-om, jer poboljšava 
odgovor na CRT pospješujući atrioventrikularnu i interventrikularnu sinkroniju. Prema rezultatima 
randomiziranih kontroliranih studija u bolesnika sa zatajivanjem srca, ablacija FA može se uzeti u 
obzir u bolesnika s CRT-om i paroksizmalnom FA, koji ne reagiraju na antiaritmične lijekove, kao i 
u odabranih bolesnika s perzistentnom FA prije nego što se prihvati terapija za kontrolu frekvencije.
SUMMARY: Atrial fibrillation (AF) is often present in patients with cardiac resynchronization therapy 
(CRT), and may have a significant negative impact on the prognosis and CRT response. Management 
of AF in CRT patients includes the optimal pharmacological heart failure therapy, anticoagulation 
therapy, and rate or rhythm control therapy with specific goal to ensure a high percentage (≥98%) of 
biventricular (BiV) pacing. In heart failure patients with AF, a rhythm control with antiarrhythmic 
drugs has failed to show any survival benefit compared with a rate control drugs. In this context, a rate 
control with drugs is preferred as first-line therapy in CRT patients with persistent or permanent AF. 
However, the observational prospective studies and meta-analyses indicate that AV junction ablation 
is superior to rate control drugs in achieving adequate BiV pacing and reducing mortality. Therefore, 
an ablation of AV junction should be considered as the first therapeutic choice in CRT patients with 
permanent AF. Amiodarone and dofetilide are the lone antiarrhythmic drugs suitable for the rhythm 
control in CRT patients, but with a moderate efficacy and significant side effects. Catheter ablation of 
AF is another option for the rhythm control, which can improve CRT response by promoting adequate 
atrioventricular and interventricular synchrony. According to randomized controlled studies in heart 
failure patients, AF ablation should be considered in CRT patients with paroxysmal AF, who are non-
responders to antiarrhythmic drugs, or in selected patients with persistent AF before accepting a rate 
control therapy. 
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Uvod
Resinkronizacijska terapija srca (CRT) učinkovit 
je način liječenja za bolesnike s umjerenim do 
teškim zatajivanjem srca, sinusnim ritmom, di-
Introduction
Cardiac resynchronization therapy (CRT) is an 
efficient way of treatment for patients with mild 




sinkronijom lijevoga ventrikula (LV) i oštećenom sistoličkom 
funkcijom LV-a.1 S obzirom na klinički profil, fibrilacija atrija 
(FA) često je prisutna u tih bolesnika, a njezina zastupljenost 
raste povećanjem težine zatajivanja srca. Sposobnost uređa-
ja za CRT da otkriju i pohrane epizode FA daje mogućnost da 
se dobije realniji uvid u ukupno oterećenje FA u ovoj skupini 
bolesnika. Procijenjena na ovaj način, kumulativna učesta-
lost novonastale FA u bolesnika liječenih CRT-om kreće se 
u rasponu od 21 do 42 %.2 Razvoj FA-a u bolesnika s CRT-om 
pogoršava simptome, pogoduje novim epizodama zatajivanja 
srca, povećava rizik od tromboembolijskih događaja, smanju-
je postotak biventrikularne (BiV) stimulacije i povećava rizik 
od terapije elektroškom u bolesnika s ugrađenim CRT defibri-
latorom.2-5
Cilj je ovoga preglednog rada: 1. ukratko prikazati glavne 
negativne učinke FA-a u bolesnika s CRT-om i 2. predočiti 
sadašnje terapijske opcije za liječenje FA-a u ovoj populaciji 
bolesnika.
Povećava li fibrilacija atrija smrtnost u bole-
snika s resinkronizacijskom terapijom srca?
Podatci o prognostičkim implikacijama FA nakon CRT-a 
prilično su rijetki. Prema izvješću European CRT Survey6, 
bolesnici s FA-om imaju lošije jednogodišnje preživljenje od 
onih u sinusnom ritmu (86 % prema 91 %, p = 0,0038). Wilton 
i sur.7 proveli su metaanalizu 23 studije koje su uspoređiva-
le ishode bolesnika s CRT-om koji su imali (n = 1912) i onih 
koji nisu imali FA (n = 5583). Nakon praćenja od prosječno 33 
mjeseca, FA je bila povezana s povećanim rizikom od ukupne 
smrtnosti (10,8 % prema 7,1 % godišnje, p = 0,015). Ousdigian i 
sur.4 istraživali su učinak FA-a na preživljenje u više od 50 000 
bolesnika s CRT-om kroz razdoblje praćenja od 2,3 godine. U 
usporedbi s bolesnicima bez FA ili s malo FA, bolesnici s pa-
roksizmalnom, perzistentnom ili permanentnom FA imali su 
povećanje smrtnosti od 32 %, 51 %, odnosno 28 % (p <0,001 za 
sve tri skupine s FA-om).
U nedavnoj analizi 63 866 bolesnika s CRT defibrilatorima koji 
su bili telemedicinski kontrolirani, bilo koje opterećenje s FA 
>0,01 % bilo je povezano sa smanjenim preživljenjem u usporedbi 
s onima bez FA (p <0,001).8 Skupine s najvećim rizikom od pove-
ćane smrtnosti bile su one u kojima je FA značilo opterećenje od 
10 do 90 %. Bolesnici s epizodama FA-a u trajanju 1 – 7 dana imali 
su slično preživljenje kao oni s trajanjem FA-a dužim od 7 dana. 
Ovi podatci ukazuju da postoji znatan rizik od smrtnosti koji je 
povezan sa širokim rasponom opterećenja i trajanja FA-a.
Učinak fibrilacije atrija na biventrikularnu 
stimulaciju
Osnovni je cilj CRT-a ponovna uspostava sinkronije LV-a u bo-
lesnika sa zatajivanjem srca i disinkronijom LV-a. U bolesnika 
sa sinusnim ritmom, CRT resinkronizira kontrakcije srca opti-
miranjem atrioventrikularnog (AV) vremena i s pomoću BiV sti-
mulacije. U bolesnika s FA-om AV sinkoronija ne postoji, zbog 
čega klinička korist CRT-a proizlazi samo iz BiV sinkronizacije. 
Međutim, FA uzrokuje nepravilan ritam ventrikula koji je često 
brži nego stimulirani ritam, što uzrokuje spontane, fuzijske ili 
pseudofuzijske kontrakcije te može smanjiti učinkovitu stimu-
laciju CRT-a. To se dodatno pogoršava kad bolesnici s FA-om 
imaju povremeno ili stalno ubrzanu frekvenciju ventrikula.
ular (LV) dyysynchrony, and impaired LV systolic function.1 
With regard to clinical profile, atrial fibrillation (AF) is often 
present in these patients and its prevalence rises as the se-
verity of heart failure increases. The ability of CRT devices to 
detect and store AF episodes offers the opportunity to have a 
more realistic insight in overall AF burden in this group of pa-
tients. Evaluated in this fashion, the cumulative incidence of 
new onset AF in patients treated with CRT ranges from 21% to 
42%.2 Development of AF in patients with CRT leads to symp-
tomatic deterioration, predisposes to episodes of worsening 
heart failure, increases the risk of thromboembolic incidents, 
reduces the percent of biventricular (BiV) pacing and increas-
es the risk of shock therapy in patients with an implanted 
CRT-defibrillator.2,3, 4,5 
The aim of this review is to: 1) summarize the main nega-
tive effects of AF in patients with CRT, and 2) present the cur-
rent therapeutic options for the treatment of AF in this patient 
population. 
Does AF increase mortality in patients with 
CRT?
Data on prognostic implications of AF following CRT are 
scarce. In a current report of the European CRT Survey,6 pa-
tients with AF have a poorer 1-year survival than those with 
sinus rhythm (86% vs. 91%, p = 0.0038). Wilton et al.7 performed 
a meta-analysis of 23 studies, which have compared the out-
comes of CRT patients with (n = 1912) and patients without (n 
= 5583) AF. After a mean follow-up of 33 months, AF was as-
sociated with an increased risk of all-cause mortality (10.8% 
vs 7.1% per year, p = 0.015). Ousdigian et al.4 investigated the 
impact of AF on survival in >50,000 patients with CRT-defi-
brillators during a follow-up period 2.3 years. In comparison 
to patients with no/little AF, patients with paroxysmal AF, 
persistent AF or permanent AF had an increase in mortality 
of 32%, 51% and 28% respectively (p <0.001 for all 3 AF groups). 
In a recent analysis of 63,866 patients with CRT-defibrilla-
tors followed on a remote monitoring network, any AF burden 
>0.01% was associated with decreased survival compared with 
no AF (p<0.001).8 The highest risk groups for increased mortal-
ity were those with AF that represented a burden of 10% to 90%. 
Patients with duration of AF episodes of 1-7 days had similar 
survival to those with the longer duration of AF lasting >7 days. 
These data suggest that there is significant mortality risk as-
sociated with a broad range of AF burden and duration. 
Impact of AF on biventricular pacing 
The basic goal of CRT is to restore left ventricular synchrony 
in patients with heart failure and LV dyysynchrony. In sinus 
rhythm patients, CRT resynchronizes cardiac contractions by 
optimizing of atrioventricular (AV) timing and by BiV pacing. 
In patients with AF, AV synchrony does not exist, and therefore, 
clinical benefit of CRT is predicated only on BiV synchroniza-
tion. However, AF causes irregular ventricular rate which is 
often faster than paced rate resulting in spontaneous, fusion 
or pseudo-fusion beats, and may reduce effective CRT deliv-
ery. This is further exacerbated when patients with AF have 
intermit tent or consistently accelerated ventricular rates. 
Recently, Hayes et al.9 examined the association between 
the percentage of BiV pacing and survival in a large cohort 
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Hayes i sur.9 nedavno su istraživali povezanost između po-
stotka BiV stimulacije i preživljenja u velikoj kohorti od >30 
000 bolesnika s CRT-om koje se pratilo putem telemedicinskog 
nadzora. Smrtnost je bila obrnuto proporcionalna s postotkom 
BiV stimulacije u prisutnosti normalnoga sinusnog ritma i sti-
muliranoga atrijskog ritma, kao i kad je atrijski ritam bila FA. 
BiV stimulacija >98,5% bila je prijelomna vrijednosna točka za 
znatnu korist u preživljenju. Bolesnici s BiV stimulacijom >99,6 
% imali su smanjenje smrtnosti od 24 % (p <0,001), dok su oni 
s BiV stimulacijom < 94,8% imali porast smrtnosti od 19 %. Pri 
istom postotku BiV stimulacije bolesnici s FA-om imali su nižu 
učestalost preživljenja od onih bez FA-a.
U retrospektivnoj studiji Ousdigiane i sur.4 visoki postotak 
BiV stimulacije (>98 %) nije postignut u dvije trećine od 8686 
bolesnika s perzistentnom ili trajnom FA i ti su bolesnici ima-
li povećani rizik od smrti. U multivarijatnoj analizi smanjeni 
postotak BiV stimulacije (≤98 %) bio je neovisni čimbenik veće 
smrtnosti. S obzirom na bolesnike s visokom BiV stimulacijom 
(≥98%), bolesnici s umjerenom BiV stimulacijom ( 90 – 98 %) 
imali su povećanje smrtnosti od 20% (p <0,001), a bolesnici s 
niskom BiV stimulacijom (<90 %) imali su povećanje smrtnosti 
od 32% (p  <0,001). Zbog toga je u bolesnika s CRT-om i FA-om 
potreban najveći mogući postotak BiV stimulacije (≥98 %) da 
bi se dobila maksimalna korist od CRT-a.10
Opća načela liječenja fibrilacija atrija 
Najnovije smjernice Europskoga kardiološkog društva za lije-
čenje FA-a i smjernice za dijagnosticiranje i liječenje akutnog 
i kroničnog zatajivanja srca, objavljene u 2016. godini, opširni 
su dokumenti o liječenju FA-a,11,12 koji se odnose i na bolesnike 
s CRT-om (Slika 1).11,12
Optimalna medikamentna terapija za zatajivanje srca čini 
osnovu liječenja za sve bolesnike sa zatajivanjem srca i FA-om 
i jedan je od uvjeta za implantaciju CRT uređaja.1 Takva terapija 
uključuje inhibitore angiotenzin konvertirajućeg enzima (ACE) 
ili blokatore angiotenzinskih receptora (ARBs) i maksimalno 
podnošljive doze beta-blokatora. Primjenu kombinirane inhi-
bicije receptora angiotenzina II i neprilizina treba razmotriti u 
bolesnika koji mogu podnositi ACE inhibitor ili ARB uz simpto-
me.11 Digoksin, antagonisti aldosterona i diuretici mogu se rabiti 
ovisno o potrebi. Valja napomenuti da ovakva optimalna farma-
kološka terapija također ima koristan učinak u liječenju FA-a.
Antikoagulantna terapija obvezna je u svih bolesnika s 
FA-om i CRT-om jer ovakvi bolesnici imaju povećani rizik od 
tromboembolije i najmanje dva boda CHA2DS2-VASc sustava. 
Ipak, omjer između koristi od antikoagulantne terapije i rizika 
od krvarenja treba procijeniti u svakog bolesnika. Novi oralni 
antikoagulansi (NOAC-i) preferiraju se u bolesnika s CRT-om 
i nevalvularnom FA, jer su NOAC-i u usporedbi s antagonisti-
ma vitamina K najmanje jednako djelotvorni i čak sigurniji, 
osobito u smanjenju intrakranijalnoga krvarenja (Tablica 
1).12,13 U bolesnika s CRT-om koji imaju mehaničke srčane za-
listke ili barem umjerenu mitralnu stenozu samo se oralni 
antagnosti vitamina K trebaju koristiti za prevenciju trombo-
embolijskoga moždanog udara.14 Važno je napomenuti da se 
doza NOAC-a treba smanjiti u starijih bolesnika (više od 80 
godina) te u onih s lošom bubrežnom funkcijom.
of >30,000 CRT patients who were followed up in the remote 
monitoring network. Mortality was inversely correlated with 
the percentage of BiV pacing in the presence of both normal 
sinus rhythm and paced atrial rhythm, and when the atrial 
rhythm was AF. The BiV pacing >98.5% was found as a cut-
point value for the significant benefit in survival. Patients 
with BiV pacing >99.6% experienced a 24% reduction in mor-
tality (p < 0.001) while those with BiV pacing <94.8% had a 19% 
increase in mortality. At the same percentage of BiV pacing, 
patients with AF had a lower survival than those without AF. 
In a retrospective study by Ousdigian et al.4 high percent 
of BiV pacing (>98%) was not achieved in two thirds of 8686 
patients with persistent or permanent AF, and these patients 
had an increased risk of death. In a multivariable analysis, 
reduced percentage of BiV pacing (≤98%) was an independ-
ent risk factor of higher mortality. Relative to patients with 
high BiV pacing (>98%), patients with moderate (90-98%) BiV 
pacing had a 20% increase in mortality (p<0.001), and the pa-
tients who received low BiV pacing (<90%) had a 32% increase 
in mortality (p<0.001). Therefore, in CRT patients with AF, the 
highest possible percentage of BiV pacing (≥98%) is necessary 
to extract maximum benefit from CRT.10
General principes of the atrial fibrillation 
management 
The most recent European Society of Cardiology guidelines for 
the management of AF and the guidelines for the diagnosis 
and treatment of acute and chronic HF, both published in 2016, 
provide an extensive referenced documents for the manage-
ment of AF,11,12 that are also relative to CRT patients (Figure 1). 
Optimal pharmacological therapy for heart failure forms 
the basis of treatment in all heart failure patients with AF 
and represents one of conditions for CRT device implantion.1 
This therapy includes angiotensin converting enzyme (ACE) 
inhibitors or angiotensin receptor blockers (ARBs) for all pa-
tients with maximum tolerated doses of beta-blockers. Com-
bined angiotensin receptor neprilysin inhibition should be 
FIGURE 1. Overview of the management considerations for 
patients with atrial fibrillation (AF) and cardiac resynchroni-
zation therapy (CRT).
ACEI/ARB/ARNI = angiotensin-converting enzyme inhibitor/angioten-
sin receptor blocker/angiotensin receptor neprilysin inhibition, NOACs 




considered in patients able to tolerate an ACE inhibitor or ARB 
with ongoing symptoms.11 Digoxin, aldosterone antagonists, 
and diuretics should be used as appropriate. It is noteworthy 
that this optimal pharmacological therapy has also beneficial 
effect in the treatment of AF. 
Anticoagulant therapy is mandatory for all patients with 
AF and CRT because these patients have an increased risk of 
thromboembolism and CHA2DS2-VASc score at least 2. How-
ever, the balance between benefit of anticoagulants and the 
risk of bleeding should be evaluated in every patient. Non-vi-
tamin K antagonist oral anticoagulants (NOACs) are preferred 
for CRT patients with nonvalvular AF, as NOACs compared 
with vitamin K antagonists seem to be at least similarly ef-
fective and even safer, especially in reducing intracranial 
hemorrhage (Table 1).12,13 In CRT patients who have mechani-
cal heart valves or at least moderate mitral stenosis, only 
oral vitamin K antagonists should be used for prevention of 
thromboembolic stroke.14 It is important to note that the doses 
of NOACs should be reduced in older patients (age ≥80 years) 
and those with a poor renal function. 
Rhythm control or rate control for atrial 
fibrillation?
Multiple studies have demonstrated that rhythm control and 
rate control with antiarrhythmic drugs have comparable effica-
cy in the treatment of AF with regard to cardiovascular mortali-
ty and stroke.15 In the AF-CHF (Atrial Fibrillation and Congestive 
Heart Failure) study,16 >1300 patients with a left ventricular ejec-
tion fraction (LVEF) ≤35%, NYHA class II-IV, and a paroxysmal 
or persistent AF were randomized to rhythm control (82% with 
amiodarone) or rate control (88% with beta-blockers). At a mean 
follow-up of 37 months, there was no significant difference in the 
primary outcome of death from cardiovascular causes between 
the rhythm and rate control groups (27% vs. 25%, p = 0.59). There 
was also no advantage with regard to stroke prevention, heart 
failure hospitalization and all- cause mortality in the rhythm 
control group. In a subsequent on treatment-efficacy analysis 
of the AF-CHF study,17 the presence of sinus rhythm or rhythm 
control strategy was not associated with better clinical outcome. 
Patients with high prevalence of sinus rhythm had similar rates 
of cardiovascular death, total mortality, and worsening heart 
failure as the patients with low prevalence of sinus rhythm. The 
main reasons for these results were limited efficacy and ad-
verse effects of the antiarrhythmic drugs, or delayed therapeu-
tic intervention that was unable to reverse cumulative effects of 
AF on atria.18 Thus, the limiting factor was not necessarily the 
rhythm-control strategy, but the inadequate tools available to 
maintain the sinus rhythm.19 Whether modern rhythm control 
management involving catheter ablation, combination therapy, 
Kontrola ritma ili kontrola frekvencije za 
fibrilaciju atrija?
Brojne su studije pokazale da kontrola ritma i kontrola frekven-
cije antiaritmičnim lijekovima imaju usporedivu učinkovitost u 
liječenju FA-a s obzirom na kardiovaskularnu smrtnost i mož-
dani udar.15 U studiji AF-CHF (Atrial Fibrillation and Congestive 
Heart Failure)16 više od 1300 bolesnika s ejekcijskom frakcijom 
lijevoga ventrikula (LVEF) ≤35 %, NYHA II. do IV. stupnjem zataji-
vanja srca i paroksizmalnom ili perzistentnom FA, bilo je rando-
mizirano na kontrolu ritma (82 % amiodaronom) ili kontrolu fre-
kvencije (88 % beta-blokatorima). Nakon praćenja od prosječno 
37 mjeseci nije bilo značajne razlike u primarnim ishodu, smrti 
zbog kardiovaskularnih uzroka, između skupine s kontrolom ri-
tma i skupine s kontrolom frekvencije (27 % prema 25 %, p = 0,59). 
Isto tako nije bilo prednosti s obzirom na prevenciju moždanog 
udara, hospitalizacije zbog zatajivanja srca i ukupnu smrtnost 
u skupini s kontrolom ritma. U dodatnoj analizi o djelotvornosti 
liječenja u AF-CHF studiji,17 prisutnost sinusnog ritma ili stra-
tegija kontrole ritma nije bila povezana s boljim kliničkim isho-
dom. Bolesnici s visokom zastupljenošću sinusnog ritma imali 
su sličnu učestalost kardiovaskularne smrti, ukupne smrtnosti 
i pogoršanja zatajivanja srca kao i bolesnici s niskom zastuplje-
nošću sinusnog ritma. Glavni razlozi koji su doveli do ovakvih 
rezultata bili su ograničena djelotvornost i štetni učinci antiari-
tmijskih lijekova ili zakašnjele terapijske intervencije koje nisu 
uspjele obrnuti kumulativne učinke FA na atrije.18 Prema tome, 
ograničavajući čimbenik nije nužno bio strategija kontrole ri-
tma, već neadekvatna sredstva koja su na raspolaganju za odr-
žavanje sinusnog ritma.19 Hoće li moderno liječenje kontrolom 
ritma koje uključuje katetersku ablaciju kombinacijsku terapiju 
i ranu terapiju dovesti do smanjenja u velikim kardiovaskular-
nim događajima jest pitanje koje se sada istražuje.11,20
Kontrola frekvencije
Kontrola frekvencije obuhvaća terapijske opcije koje uspješno 
smanjuju i reguliraju frekvenciju srca u bolesnika s CRT-om, koji 
imaju permanentnu ili perzistentnu FA koja se ne može lako 
konvertirati u sinusni ritam. Farmakološka kontrola frekvencije 
ventrikula početni je izbor liječenja u tih bolesnika, ali su lije-
kovi koji se rabe u tu svrhu rijetko dovoljni da osiguraju visoki 
postotak stimulacije bez fuzijskih kontrakcija.21 Beta-blokatori 
se preporučuju kao terapija prve linije za kontrolu frekvencije 
ventrikula zbog njihove učinkovitosti pri visokom tonusu sim-
patikusa.12 Digoksin treba razmotriti kada frekvencija ventriku-
la ostaje visoka usprkos terapiji beta-blokatorima, kada se oni ne 
podnose ili kada su kontraindicirani. Beta-blokatori bolje sma-
njuju frekvenciju ventrikula tijekom razdoblja aktivnosti, dok di-
goksin ima veći učinak noću zbog toga što usporava frekvenciju 
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TABLE 1. The hazard ratio (HR) and 95% confidence interval of the efficacy and safety outcomes of the non-vitamin K anta-
gonist oral anticoagulants (NOACs) versus warfarin in patients with atrial fibrillation and heart failure.
NOAC Risk of stroke/embolism Risk of major bleeding Risk of intracranial hemorrhage
Dabigatran 150 mg bid HR 0.75 (0.51−1.10) HR 0.79 (0.60−1.03) HR 0.39 (0.17−0.89)
Dabigatran 110 mg bid HR 0.99 (0.69−1.42) HR 0.83 (0.64−1.09) HR 0.34 (0.14−0.80)
Rivaroxaban 20 mg od HR 0.91 (0.74−1.13) NA HR 0.63 (0.40−1.02)
Apixaban 5 mg bid HR 0.55 (0.34−0.91) HR 0.81 (0.58−1.14) HR 0.25 (0.08−0.73)
bid = twice daily, od = once daily, NA = not available. 
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ventrikula tako što povećava djelovanje parasimpatikusa na AV 
čvor.22 Prema rezultatima nedavnih metaanaliza, oba lijeka ima-
ju neutralni učinak na smrtnost u bolesnika s FA i popratnim 
zatajivanjem srca.18,23 Nedihidropiridinski blokatori kalcijevih 
kanala, verapamil i diltiazem, ne smiju se davati za kontrolu fre-
kvenciju ventrikula u bolesnika sCRT-om zbog njihova negativ-
noga intropijskoga djelovanja.11,12
Kateterska ablacija AV spoja (AVS) pojavila se kao atraktivna 
dodatna terapija za bolesnike s CRT-om i permanentnom ili per-
zistentnom FA čiji je cilj osigurati visoki postotak BiV stimulaci-
je. Moguće koristi i negativni učinci ablacije AVS-a prikazani su 
u Tablici 2. Nekoliko je opservacijskih studija pokazalo da bole-
snici s CRT-om i permanentnom FA, koji su podvrgnuti ablaciji 
AVS-a, pokazuju poboljšanje u LVEF-u, obrnuti učinak remode-
liranja, poboljšanje u podnošenju napora i moguće poboljšanje 
u preživljenju, dok oni koji su liječeni lijekovima za kontrolu fre-
kvencije to ne pokazuju.24-26 U analizi 768 bolesnika s CRT-om i 
FA-om Ganesan i sur.27 pronašli su da bolesnici s dodatnom abla-
cijom AVS-a imaju znatno smanjenje ukupne smrtnosti (omjer 
rizika: 0,42, p <0,001) i kardiovaskularne smrtnosti (omjer rizika: 
0,44, p <0,003) u usporedbi s onima koji su liječeni lijekovima za 
kontrolu frekvencije ventrikula. 
Studija CERTIFY (Cardiac Resynchronization Therapy in 
Atrial Fibrillation Patients Multinational Registry)28 multicen-
trično je, opservacijsko i prospektivno istraživanje koje je bilo 
osmišljeno s nakanom da se utvrdi imaju li bolesnici s per-
manentnom FA i ugrađenim CRT-om bolje ishode s ablacijom 
AVS-a ili s lijekovima koji kontroliraju frekvenciju ventrikula. 
U studiju su uključene tri skupine bolesnika s CRT-om: bole-
snici sa sinusnim ritmom (n = 6046), bolesnici s FA-om i abla-
cijom AVS-a (n = 443) i bolesnici s FA i lijekovima za kontrolu 
frekvencije ventrikula (n = 895). Nakon praćenja od prosječno 
37 mjeseci, bolesnici s FA i ablacijom AVS-a imali su 52 % nižu 
ukupnu smrtnost i 57 % nižu kardijalnu smrtnost nego bolesni-
ci s FA-om i lijekovima za kontrolu frekvencije (Slika 2). Nije 
uočena razlika u smrtnosti između bolesnika s FA-om i ablaci-
jom AVS-a i bolesnika sa sinusnim ritmom. Osim toga, pobolj-
šanje u LVEF-u i smanjenje u volumenu LV-a na kraju sistole u 
bolesnika s FA i ablacijom AVS-a bili su usporedivi s onim koje 
je bilo zapaženo u bolesnika sa sinusnim ritmom i mnogo bolje 
od onoga zapaženog u bolesnika s FA i lijekovima za kontrolu 
frekvencije ventrikula (p <0,001 za oba rezultata). Rezultati stu-
dije CERTIFY snažno podupiru preporuku da se ablacija AVS-a 
treba provesti u većine, ako ne i u svih, bolesnika s CRT-om i 
trajnom FA, kao i u onih s dugim epizodama paroksizmalne FA.
Kontrola ritma 
Sadašnje smjernice namjenjuju farmakološku kontrolu ritma 
bolesnicima sa zatajenjem srca čiji simptomi ili pogoršanje za-
and early therapy leads to a reduction in major cardiovascular 
events is currently under investigation.11,20 
Rate control 
Rate control includes treatment options which effectively re-
duce and regularize heart rate in CRT patients, who have per-
manent or persistent AF which cannot be readily converted to 
sinus rhythm. Pharmacological rate control is an initial treat-
ment option in these patients, but the drugs for rate control are 
rarely adequate to ensure that a high percentage of beats are 
paced without fusion.21 Beta-blockers are recommended as 
first-line therapy to control ventricular rate because of their ef-
fectiveness at high sympathetic tone.12 Digoxin should be con-
sidered when ventricular rate remains high despite beta-block-
ers or when beta-blockers are not tolerated or contraindicated. 
Beta-blockers reduce better ventricular rate during periods of 
activity, while digoxin exerts a greater effect at night because it 
slows ventricular rate by increasing parasympatethic tone on 
the AV node.22 Regarding to results from the recent meta-anal-
yses, both drugs have a neutral effect on mortality in patients 
with AF and concomitant heart failure.18,23 Non-dichydropyri-
dine calcium chanel blockers, verapamil and diltiazem, should 
not be given for ventricular rate control in patients with CRT 
because of their negative inotropic effects. 
Catheter ablation of the AV junction (AVJ) has emerged as 
an attractive adjunctive therapy for CRT patients with per-
manent or persistent AF to ensure a high percentage of BiV 
pacing. The potential benefits and negative effects of AVJ ab-
lation are presented in Table 2. Several observational studies 
have shown that in CRT patients with permanent AF, those 
who underwent AVJ ablation showed an improvement in 
LVEF, reverse remodeling effect, improved exercise tolerance 
and might lead to improved survival, while those treated with 
drugs for rate control did not.24,25,26 In a systematic review of 
768 CRT patients with AF, Ganesan et al.27 found that patients 
with additional AVJ ablation had a substantial reduction of 
all-cause mortality (risk ratio : 0.42, p<0.001) and cardiovascu-
lar mortality (risk ratio: 0.44, p<0.003), compared with those, 
who were treated with rate-controlling drugs. 
The CERTIFY (Cardiac Resynchronization Therapy in Atrial 
Fibrillation Patients Multinational Registry) study28 is multi-
center, observational, prospective study, which was designed 
to determine whether patients with permanent AF undergoing 
CRT have better outcome with AVJ ablation or rate-slowing 
drugs. Three groups of CRT patients were included in the stu-
dy: patients in sinus rhythm (n=6046), patients with AF plus 
AVJ ablation (n=443) and patients with AF plus rate controlling 
drugs (n=895). At a mean follow-up of 37 months, patients with 
TABLE 2. Benefits and negative effects of atrioventricular junction ablation in patients with cardiac resynchronization the-
rapy and atrial fibrillation.
Benefits Negative effects 
Cardiac rate regularization Procedure is irreversible
Elimination of rapid ventricular rates Patient is rendered pacemaker-independent
Discontinuation of rate control drugs Possible SR restoration after CRT implantation
Nearly 100% of biventricular pacing 
SR = sinus rhythm, CRT = cardiac resynchronization therapy.
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AF plus AVJ ablation had 52% lower total mortality and 57% 
lower cardiac mortality than patients with AF plus rate-con-
trolling drugs (Figure 2). No difference in mortality was obser-
ved between the patients with AF plus AVJ ablation and the 
patients in sinus rhythm. Moreover, the improvement in LVEF 
and reduction in LV end systolic volume in patients with AF 
plus AVJ ablation were comparable to that observed in sinus 
rhythm patients, and significantly better than that observed in 
patients with AF plus rate-controlling drugs (both p<0.001). The 
results of CERTIFY study strongly support recommendation 
that AVJ ablation should be performed in most, if not all, pati-
ents with CRT and permanent AF as well as those with frequ-
ent and prolonged episodes of paroxysmal AF. 
Rhythm control 
Current guidelines reserve pharmacological rhythm control 
for patients with heart failure whose symptoms or worse-
ning heart failure persist despite rate control therapy, or for 
patients in whom the heart rate cannot be controlled.11,12 As 
in other heart failure patients, amiodarone and dofetilide are 
the lone drugs suitable for patients with AF and CRT. Amioda-
rone is the most effective antiarrhythmic drug with regard to 
restoring and maintaining sinus rhythm,29,30 and it can safely 
be initiated in an outpatient setting. Amiodarone has neutral 
impact on mortality and low proarrhythmia risk, but its long-
term use is associated with significant pulmonary, hepatic, 
and thyroid toxicity. Despite its potency, the recurrence rate of 
AF in heart failure patients with implanted defibrillators can 
be such great as 64% over the 2-year follow-up.31 Dofetilide is 
more effective than placebo in converting to and maintaing 
sinus rhythm in patients with AF and heart failure (hazard 
ratio for the recurrence of AF 0.35, p < 0.001).32 Dofetilide has 
no negative inotropic effects and does not affect mortality.33,34 
Because of the risk of torsade de points within first three days, 
therapy with dofetilide requires in-hospital initiation with 
close monitoring of the QT interval and dosage adjustments 
in patients with impaired renal function.32,34 
Regarding to limitations of current pharmacological therapy 
for rhythm control and superiority of AF catheter ablation to an-
tiarrhythmic drugs in patients with no heart failure and normal 
LV function,35 the use of AF ablation is extended to patients with 
heart failure and reduced LV function. The role of catheter abla-
tion in the treatment of AF in heart failure patients was exami-
ned in recent systematic review, that included 16 observational 
studies with 1253 patient.36 All patients underwent pulmonary 
vein isolation (PVI), and 55% received an additional left atrial le-
sions. The efficacy of AF ablation in maintaining sinus rhythm 
was 75%, including redo procedures and antiarrhythmic drugs. 
Moreover, the improvement in LVEF following ablation was ob-
served in all studies with a mean increase of 13%, while the rate 
of serious complications was 4.5%. 
To date, four randomized controlled studies were conducted 
to determine if the rhythm control with AF ablation is superi-
or to the rate control therapy in heart failure patients with AF 
(Table 3). The PABA-CHF (Pulmonary-vein isolation for atrial 
fibrillation in patients with heart failure) study37 compared AF 
ablation with the combination of AVJ ablation and CRT in 81 
patients, who were in NYHA class II-III heart failure. After 6 
months, 71% of patients who underwent AF ablation were free 
from AF of antiarrhythmic drugs and 88% were free from AF 
with antiarrhythmic drugs. The patients randomized to AF 
tajivanja srca traju usprkos lijekovima za kontrolu frekvencije 
ventrikula ili bolesnicima u kojih se frekvencija ventrikula ne 
može kontrolirati.11,12 Kao i u drugih bolesnika sa zatajivanjem 
srca, amiodaron i dofetilid jedini su prikladni lijekovi za bole-
snike s CRT-om. Amiodaron je najučinkovitiji antiaritmijski 
lijek s obzirom na uspostavu i održavanje sinusnog ritma29,30 
i može se bez opasnosti početi primjenjivati u ambulantnim 
uvjetima. Amiodaron ima neutralni učinak na smrtnost i niski 
proaritmijski rizik, no njegova je dugoročna primjena pove-
zana sa znatnim oštećenjima pluća, jetre i štitnjače. Usprkos 
njegovoj jakosti, učestalost povrata FA-a u bolesnika sa zata-
jivanjem srca i ugrađenim defibrilatorom može biti i do 64 % 
tijekom dvogodišnjega praćenja.31 Dofetilid je učinkovitiji od 
placeba u postizanju i održavanju sinusnog ritma u bolesnika 
s FA-om i zatajivanjem srca (omjer rizika za povrat FA 0,35, p 
< 0,001).32 Dofetilid nema negativno inotropno djelovanje i ne 
utječe na smrtnost.33,34 Zbog rizika od razvoja torsades de poin-
tes unutar prva tri dana, liječenje dofetilidom mora se započeti 
u bolnici uz pažljivo praćenje QT intervala i prilagođenja doze u 
bolesnika s oštećenom bubrežnom funkcijom.32,34
S obzirom na ograničenja sadašnje farmakološke terapija za 
kontrolu ritma i superiornosti kateterske ablacije FA u odnosu 
prema antiaritmijskim lijekovima u bolesnika bez zatajivanja 
srca i normalnom funkcijom LV-a,35 uporaba ablacije FA proši-
rena je na bolesnike sa zatajivanjem srca i smanjenom funkci-
jom LV-a. Uloga kateterske ablacije u liječenju FA-a u bolesnika 
sa zatajivanjem srca bila je nedavno ispitivana u sustavnom 
pregledu koji je obuhvatio 16 opservacijskih studija s 1253 bo-
lesnika.36 Svi su bolesnici bili podvrgnuti izolaciji plućnih vena 
(IPV), a 55 % ih je dobilo dodatnu leziju u lijevom atriju. Učinko-
vitost ablacije FA-a u održavanju sinusnog ritma bila je 75 %, 
uključujući ponovljene postupke i antiaritmijske lijekove. Osim 
toga, poboljšanje LVEF-a nakon ablacije zapaženo je u svim 
studijama s prosječnim povećanjem od 13 %, dok je učestalost 
ozbiljnih komplikacija bila 4,5 %.
Do danas su provedene četiri randomizirane kontrolirane 
studije čiji je cilj bio utvrditi je li kontrola ritma s ablacijom FA-a 
uspješnija od kontrole frekvencije ventrikula u bolesnika sa za-
tajivanjem srca i FA-om (Tablica 3). Studija PABA-CHF (Pulmo-
nary-vein isolation for atrial fibrillation in patients with heart 
Petrač D
FIGURE 2. Kaplan-Meier survival after cardiac resynchroniza-
tion therapy from total mortality for the three patient groups: 
sinus rhythm (SR, blue color), atrial fibrillation plus drugs 
(AFdrug, red color), and atrial fibrillation plus AVJ ablation 
(AFabl, green color) (Adapted from reference 28).
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failure)37 uspoređivala je ablaciju FA-a s kombinacijom ablacije 
AVS-a i CRT-a u 81 bolesnika, koji su bili u II. do III. stupnju za-
tajivanja srca prema NYHA klasifikaciji. Nakon 6 mjeseci 71 % 
bolesnika podvrgnutih ablaciji FA bilo je slobodno od FA-a bez 
antiaritmijskih lijekova, a 88 % ih je bilo slobodno od FA-a uz 
antiaritmijske lijekove. Bolesnici koji su bili određeni za ablaciju 
FA imali su veće poboljšanje LVEF-a, dulju šestominutnu hodnu 
prugu i bolju kvalitetu života vezanu uz zatajivanje srca od onih 
koji su bili određeni za ablaciju AVS-a i CRT. U ostale tri studije 
bolesnici s perzistentnom FA i zatajivanjem srca bili su nasumce 
podijeljeni za ablaciju FA ili farmakološku kontrolu frekvencije. 
Od bolesnika s farmakološkom kontrolom frekvencije (beta-blo-
katori i/ili digoksin) tražilo se da postignu prosječnu frekvenciju 
ventrikula od ≤80/min u mirovanju do ≥110/min pri umjerenom 
opterećenju. MacDonald i sur.38 izvijestili su o manjem uspjehu 
ablacije FAi nisu ustanovili poboljšanje u LVEF-u ili podnošenju 
napora s ablacijom. Ipak, treba primijetiti da su bolesnici uklju-
čeni u ovu studiju imali uznapredovalo zatajivanje srca, duže 
trajanje FA-a i lošiji funkcionalni razred prema NYHA u uspo-
redbi s bolesnicima u ostalim trima studijama. Nasuprot tomu, 
dvije kasnije studije39,40 zabilježile su 88 %-tni i 81 %-tni uspjeh 
ablacije FA-a i znatno poboljšanje u podnošenju napora i kvali-
teta života u bolesnika koji su bili podvrgnuti ablaciji FA-a u us-
poredbi s onima koji su dobivali lijekove za kontrolu frekvencije. 
Rezultati tih studija ukazuju da je ablacija FA-a bolja od lijekova 
za kontrolu frekvencije srca u bolesnika sa zatajivanjem srca 
koji imaju perzistentnu FA ili FA otpornu na lijekove, u poboljša-
nju LVEF-a, kvalitete života i funkcionalne sposobnosti. Zbog tih 
razloga, ablaciju FA-a treba razmotriti u takvih bolesnika prije 
nego što se prihvati terapija za kontrolu frekvencije.
Studija AATAC (Ablation Versus Amiodarone for Treatment 
of Persistent Atrial Fibrillation in Patients With Congestive 
Heart Failure and an Implanted Device) bila je osmišljena s 
nakanom da se utvrdi je li kateterska ablacija bolja od ami-
odarona za kontrolu ritma u bolesnika sa zatajivanjem srca, 
perzistentnom FA i ugrađenim dvokomornim ili CRT defi-
ablation had a greater improvement in LVEF, longer six-minute 
walk test, and better heart failure-related quality of life than 
those randomized to AVJ ablation and CRT. In the other three 
studies, the patients with persistent AF and heart failure were 
randomized to AF ablation or pharmacological rate control. 
Patients with a pharmacological rate control (beta-blockers 
and/or digoxin) were targeted to achieve a mean heart rate ≤80 
beats/min at rest and ≤110 beats/min on moderate exertion. 
MacDonald et al.38 reported lower success rates of AF ablation, 
and no improvement in LVEF or exercise tolerance in patients 
with ablation. However, it should be noted that patients inclu-
ded in this study had advanced heart failure, longer AF dura-
tion, and a worse NYHA class compared with patients in the 
other three studies. In contrast, two subsequent studies39,40 re-
ported 88% and 81% freedom from AF with ablation, and a signi-
ficant improvement in exercise capacity and quality of life in 
patients who underwent AF ablation compared with those who 
received pharmacological rate control. The results of these stu-
dies suggest that AF ablation is superior to rate control therapy 
in heart failure patients with persistent or drug refractory AF 
in improving LVEF, quality of life and functional capacity. For 
these reasons, AF ablation should be considered in these pati-
ents before accepting a rate control strategy. 
The AATAC (Ablation Versus Amiodarone for Treatment 
of Persistent Atrial Fibrillation in Patients With Conges-
tive Heart Failure and an Implanted Device) study31 was de-
signed to investigate whether catheter ablation is superior to 
amiodarone for the rhythm control in heart failure patients 
with persistent AF and implanted a dual chamber implant-
able defibrillator or CRT-defibrillator. The study included 203 
patients, who were randomly assigned to AF ablation or ami-
odarone. Amiodarone was orally loaded and then dosed at 
200 mg daily. AF ablation included pulmonary vein antrum 
isolation, and in the vast majority, isolation of the posterior 
wall of the left atrium. Freedom from AF or atrial tachycardia 
(AT) off antiarrhythmic drugs at 24 months was the primary 
TABLE 3. Randomized clinical studies on catheter ablation versus a rate control therapy in patients with atrial fibrillation 
and heart failure.










27 → 35* 
29 → 28
88% AF freedom with ablation 
at 6 mo; improvement in Qol and 












50% AF freedom with ablation at 
6 mo; no difference in QoL and 
6-MWT between groups
Jones, 201336
 catheter ablation 









88% AF freedom with ablation at 
12 mo; improvement in Qol and 
peak VO2 with ablation
Hunter, 201437
 catheter ablation 









81% AF freedom with ablation at 
12 mo; improvement in QoL and 
peak VO2 with ablation 
N = number of patients, yrs = years, LVEF = left ventricular ejection fraction, AF = atrial fibrillation, m = months, QoL = quality of life, 6-MWT 
= six minute walk test, AVJA = atrioventricular junction ablation, CRT = cardiac resynchronization therapy, NA = not available, VO2 = peak 
oxygen consumption. 
* = p <0.001
Atrial Fibrillation in Patients with Cardiac  
Resynchronization Therapy: Therapeutic Options
Cardiologia Croatica
2017;12(5-6):261.
endpoint. At the end of the study, 70% of patients in the abla-
tion group were free of AF/AT recurrences in comparison with 
34% of patients in the amiodarone group (p <0.001) (Figure 3). 
The rate of procedural complications in the ablation group 
was small (2%), while 10% of patients in the amiodarone group 
had to discontinue a therapy because of side effects. Over two 
years follow-up, the rates of unplanned hospitalization and 
mortality were substantially lower in the ablation group (31% 
vs 38%, p <0.001, and 8% vs 18%, p = 0.037, respectively). This 
is the first randomized study showing that catheter ablation 
of persistent AF is superior to amiodarone in achieving free-
dom from AF and reducing hospitalization and mortality in 
patients with heart failure, and to show that catheter ablation 
may have a beneficial effect in CRT patients with AF.
Clinical implications 
The treatment of AF in CRT patients depends on the type of 
AF, severity of symptoms, left atrium size, underlying heart 
disease and patient preference. The critical goal of this treat-
ment is to ensure a high percentage of BiV pacing (≥98%). 
Therapeutic options for the management of AF in CRT pa-
tients regarding to type of AF are presented in Figure 4. 
Relative to ESC guidelines,12,13 the pharmacological rate 
control is the first-line therapy for persistent or permanent AF 
in heart failure patients treated with CRT, although the avail-
able drugs for rate control are rarely sufficient to ensure satis-
factory BiV pacing.21 On the other hand, the CERTIFY study28 
undoubtedly demonstrated the superiority of AVJ ablation 
over the rate control drugs in achieving a high BiV pacing and 
reducing morality. Consequently, there is strong recommen-
dation that AVJ ablation should be performed in virtually all 
patients with CRT and permanent AF, and those who failed 
the rhythm control therapies. 
Current guidelines recommend rhythm control therapy for 
AF patients with heart failure who remain symptomatic on 
the rate control therapy.11,12 Amiodarone and dofetilide are the 
lone antiarrhythmic drugs suitable for rhythm control in CRT 
patients, but its use is limited by moderate efficacy and sig-
nificant side effects. Catheter ablation of AF is another rhythm 
control option, which improves CRT response by affecting atri-
brilatorom. Studija je uključila 203 bolesnika koji su nasu-
mično dodijeljeni za ablaciju FA-a ili amiodaron. Amiodaron 
je primijenjen oralno u dozi od 200 mg na dan. Ablacija FA 
uključivala je izolaciju ulaza plućnih vena, a u velikoj veći-
ni i izolaciju stražnje stijenke lijevog atrija. Primarna točka 
ispitivanja bila je zaštita od FA-a ili atrijske tahikardije (AT) 
bez primjene antiaritmijskih lijekova tijekom 24 mjeseca. 
Na kraju studije 70 % bolesnika u skupini s ablacijom bilo je 
bez povrata FA/AT-a u usporedbi s 34 % bolesnika u skupini s 
amiodaronom (p < 0,001) (Slika 3). Učestalost proceduralnih 
komplikacija u skupini s ablacijom bila je mala (2 %), dok je 
10 % bolesnika u skupini s amiodaronom moralo prekinuti 
liječenje zbog nuspojava. Nakon razdoblja od dvije godine 
praćenja, učestalosti neplanirane hospitalizacije i smrtnosti 
bile su mnogo niže u skupini s ablacijom (31 % prema 38 %, p 
< 0,001, i 8 % prema 18%, p = 0,037). Ovo je prva randomizirana 
studija koja pokazuje da je kateterska ablacija perzistentne 
FA bolja od amiodarona u postizanju zaštite od povrata FA 
i u smanjenju hospitalizacije i smrtnosti u bolesnika sa za-
tajivanjem srca, i da kateterska ablacija može imati koristan 
učinak u bolesnika s CRT-om i FA-om. 
Kliničke implikacije
Liječenje FA-a u bolesnika s CRT-om ovisi o tipu FA-a, težini 
simptoma, veličini lijevog atrija, osnovnoj srčanoj bolesti i o 
sklonosti bolesnika. Ključni je cilj takvoga liječenja osigurati 
visoki postotak BiV stimulacije (≥98 %). Terapijske opcije za 
liječenje FA-a u bolesnika s CRT-om, ovisno o tipu FA-a, pri-
kazane su na Slici 4.
Prema smjernicama Europskoga kardiološkog društva12,13, 
farmakološka kontrola frekvencije prva je linija liječenja za 
perzistentnu ili permanentnu FA u bolesnika sa zatajenjem 
srca liječenih CRT-om, iako su lijekovi koji su na raspolaganju 
za kontrolu frekvencije malokad dovoljni da osiguraju zado-
voljavajuću BiV stimulaciju.21 S druge strane, studija CER-
TIFY28 nepobitno je pokazala superiornost ablacije AVS-a u 
usporedbi s lijekovima za kontrolu frekvencije u postizanju 
visoke BiV stimulacije i smanjenju smrtnosti. U tom je smi-
slu čvrsta preporuka da se ablacija AVS-a provede u gotovo 
svih bolesnika s CRT-om i trajnom FA, kao i u onih, u kojih nije 
uspjelo liječenje kontrolom ritma. 
Petrač D
FIGURE 3. Kaplan-Mayer curves comparing freedom from the 
recurrences of atrial fibrillation/atrial tachycardia in patients 
undergoing catheter ablation and those receiving amiodarone 
(Adapted from reference31).
FIGURE 4. Therapeutic options for atrial fibrillation (AF) in pati-
ents with cardiac resynchronization therapy (CRT) regarding to 
type of AF.
% = percentage, BVP = biventricular pacing, AVJ = atrioventricular junction. 
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Postojeće smjernice preporučuju kontrolu ritma za bolesnike 
s FA-om i zatajivanjem srca koji imaju simptome usprkos lije-
čenju kontrolom frekvencije.11,12 Amiodaron i dofetilid jedini su 
antiaritmijski lijekovi koji su prikladni za kontrolu ritma u bole-
snika s CRT-om, ali je njihova uporaba ograničena umjerenom 
djelotvornošću i znatnim nuspojavama. Kateterska ablacija FA 
još je jedna mogućnost za kontrolu ritma koja poboljšava odgo-
vor na CRT djelovanjem na funkciju atrija i kontrolom frekven-
cije i/ili regularnosti ventrikula. Prema najnovijim podatcima iz 
studija o zatajivanju srca36-40 i AATAC studije,31 ablaciju FA treba 
uzeti u obzir u bolesnika s CRT-om i paroksizmalnom FA koji 
ne reagiraju na antiaritmijske lijekove i u odabranih bolesnika 
s perzistentnom FA prije nego što se prihvati terapija kontrole 
frekvencije. Optimalno liječenje popratnih kardiovaskularnih 
stanja treba biti sastavan dio terapije kontrole ritma u bolesnika 
s CRT-om i FA koji se podvrgavaju kateterskoj ablaciji.41
Zaključak
Fibrilacija atrija je često prisutna u bolesnika s CRT-omi može 
imati znatan negativan utjecaj na prognozu i odgovor na 
CRT. Bolesnici s FA-om i CRT-om trebaju optimalnu terapiju 
za zatajivanje srca i optimalnu antitrombotsku terapiju, kao i 
adekvatnu terapiju za kontrolu frekvencije ili kontrolu ritma. 
Nažalost, antiaritmijski lijekovi za kontrolu frekvencije i kon-
trolu ritma imaju ograničenu djelotvornost i ne mogu osigu-
rati zadovoljavajući postotak BiV stimulacije. U tom kontekstu 
ablaciju AVS-a treba uzeti u obzir kao prvi odabir za kontrolu 
frekvencije ventrikula u većini bolesnika s trajnom FA. Za 
sada, kateterska ablacija FA može biti odabir druge linije za 
kontrolu ritma u bolesnika s CRT-om koji imaju paroksizmal-
nu ili perzistentnu FA otpornu na lijekove, a treba je provoditi 
u iskusnom centru. Potrebne su daljnje prospektivne multi-
centrične studije kako bi se jasno odredila sigurnost i djelo-
tvornost ablacije FA u ovoj skupini bolesnika. 
al function and by controlling the ventricular rate and/or regu-
larity. According to the most recent evidence from the heart 
failure studies36-40 and AATAC study,31 AF ablation should be 
considered in CRT patients with paroxysmal AF, who are non-
responders to antiarrhythmic drugs, and in selected patients 
with persistent AF before accepting a rate control strategy. Op-
timal management of concomitant cardiovascular conditions 
should be an integral part of rhythm control therapy in CRT pa-
tients with AF undergoing catheter ablation.41
Conclusion
AF is often present in patients with CRT and can have a sig-
nificant negative impact on the prognosis and CRT response. 
All patients with AF and CRT should receive the optimal 
heart failure and optimal anti-thrombotic therapay, as well 
as the adequate rate or rhythm control therapy, whose aim is 
to achieve a high BiV pacing. Unfortunately, the antiarrhyth-
mic drugs for rate and rhythm control have modrate efficacy 
and can not ensure a sufficient BiV pacing. In this context, the 
AVJ ablation can be used as the first option for the rate control 
in the majority of CRT patients with permanent AF. For now, 
catheter ablation of AF may be a second-line rhythm control 
option for CRT patients with paroxysmal or persistent AF re-
fractory to antiarhythmic drugs, and should be performed in 
experienced center. Further prospective multicenter studies 
are needed to clearly define the true safety and efficacy of AF 
ablation in this group of patients. 
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